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‘CMT, also known as hereditary motor 

and sensory neuropathy (HMSN) or 

peroneal muscular atrophy, comprises a 

group of disorders that affect peripheral 

nerves.’

Charcot Marie Tooth



TYPICAL CMT PHENOTYPE

• motor impairment- (dorsiflexion first)

• sensory impairment

• fatigue

• pain 

• loss of proprioception

• high arches

• curled (hammer) toes 

• most patients ambulant

• life expectancy is normal

• proximal muscles often less affected

• poor balance- frequent falls
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Plus;

• fatigue 

• pain 

• hand weakness
• foot and hand 

deformities



WHAT MATTERS TO PEOPLE WITH CMT 

AND RELATED NEUROPATHIES?



“I used to be a nursery school teacher 

before I became a mum. I was tripping 

over all the time and falling into the 

children and obviously I can’t do that 

ever again…”

“…to avoid constantly falling over I 

have to look at my feet and watch my 

feet, that they’re actually coming up 

and down. So I can’t walk along like 

other people do and look at the sights, 

because as soon as I do that, I go all 

over the place….”

“I was an usher at a friend’s 

wedding...and of course they’ve got me 

on the wedding video tripping over 

down the aisle...I didn’t go flat on my 

face, but I nearly did and of course, it’s 

on the video.”

Perception of balance impairments and frequency of falls in people with Charcot 
Marie Tooth disease (2017) G Ramdharry, L Entwistle, A Thornhill, E Dewar, M Reilly



Number of falls Where they occurred

Perception of balance impairments and frequency of falls in people with Charcot 
Marie Tooth disease (2017) G Ramdharry, L Entwistle, A Thornhill, E Dewar, M Reilly





“Exploring the causes of falls and balance impairments in people with CMT disease” 
2015  

Ramdharry G, Dudziec M, Tropman D, Dewar E, Wallace A, Laura M, Grant R, Reilly M





What helps with your balance?

Ramdharry GM, Dudziec MM, Reilly MM 2016
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What helps with your balance?

Use of orthoses (22.4%)

Walking aids (21.1%)

Exercise (17.1%)

Ramdharry GM, Dudziec MM, Reilly MM 2016

Supportive footwear (19.7%)





What has been looked at to date in rehabilitation in CMT?

Increasing strength, increasing ROM,

improving cardiorespiratory fitness, 

ADL’s and fatigue

(Corrado et al 2016. Chetlin et al 2004, Ramdharry et al. 2014, Lindeman et al. 1995, 

El Mhandi et al 2011, 2008)



What about falls balance?

(Matjacic and Zupan 2006)
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What about falls balance?

(Matjacic and Zupan 2006)

(Nardone et al. 2010)

(Missaoui and Thoumie 2013)



Core strengthening and pelvic proprioceptive neuromuscular 

facilitation in stroke

(Sharma and Kaur 2017)

Trunk strengthening and stabilising exercises in healthy women with LBP

(Carpes et al. 2008)

Thoracic strengthening exercises improved dynamic stability (eyes 

closed) 

Toprak et al. 2017

Strengthening exercise in DPN

(Ites et al 2011; Toftagen et al. 2012; Salsabili et al 2011; Lee et al. 2013)

Computer visual feedback with balance training in CIPN

(Schwenk et al. 2016; Cammisuli et al. 2016)

Tai chi has shown positive effects on balance

(Alsubiheen et al. 2015; Quigley et al.2014; Manor et al. 2013; Li and 

Manor 2010)

What about other related conditions?





BALTIC

A FEASIBILITY ANALYSIS OF HOME BASED 

BALANCE TRAINING IN PEOPLE WITH 

CHARCOT-MARIE TOOTH DISEASE



• 15 people with CMT1A recruited

• All received self management focussed falls management discussion

• 7 randomised to home based exercise program

• Self management approach used in establishing home based program

• Program comprised of proximal strengthening every other day and 

• multisensory balance exercises everyday

• Intervention period 12 weeks

• Falls and activity monitored using App for 20 weeks

• 13 people interviewed pre and post intervention/control period



BALTiC Intervention Justification

Multi-sensory balance exercises-

Tailored exercises aimed at

reweighting the sensory components

of balance

Has shown positive results in those with

only sensory impairments. We aim to

explore this in CMT.

Strengthening exercises of the proximal

limb

We aim to looked at how this affects

balance in CMT

Strengthening exercises of the trunk We aim to explore this based on

anecdotal evidence from people with

CMT and work in the healthy population

Bridges Self-management We aim to use these principles as it is

known to be best practise. We feel that

it could increase confidence of

managing the condition and increasing

self-efficacy
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Self-
management

Problem 
solving

Reflection

Goal 
setting

Accessing 
resources

Self 
discovery

Activity

Knowledge



Primary Outcome Measures

Static and dynamic posturography to ascertain balance 

performance using centre of pressure and body sway 

variables (path length and velocity) (Reid et al. 2002).



Secondary Outcome Measures

• Falls and activity using App

Pre and post intervention/control period

• Functional Balance and Gait tests

• Surface EMG during posturography tests

• Subjective tests of walking, balance ability, health and activity

• Quantitative lower limb strength using hand-held myometry.



CURRENTLY DATA COLLECTION COMPLETED-

DATA TO BE ANALYSED



THE FEASIBILITY AND EFFECT OF ANKLE 

FOOT ORTHOSES AND UNDERFOOT 

VIBRATION ON THE POSTURAL STABILITY 

OF PEOPLE WITH INHERITED NEUROPATHY





Vibratory insoles and balance control in elderly people

Priplata et al 2003

Subsensory Vibrations to the feet reduce gait variability in elderly fallers

Galica et al. 2009

A shoe insole delivering subsensory vibratory noise improves balance and gait

in healthy elderly people

Lipsitz et al. 2015

A systematic review of the effect of foot orthoses and shoe characteristics 

on balance in healthy older subjects

Aboutorabi et al. 2016



Target 15 people with CMT or related sensorimotor peripheral neuropathy

Study aim is to find if there is any effect of various foot and ankle devices 

on balance performance in people with CMT. 

Push Aequi

Ankle foot 

orthoses 

Insole with vibratory input



Primary Outcome Measures

Static and dynamic posturography to ascertain balance 

performance using centre of pressure and body sway 

variables (path length and velocity) (Reid et al. 2002).



Secondary Outcome Measures

• Clinical disease severity and sensation tests

• Subjective tests of walking, balance ability, health and activity

• Surface EMG during posturography tests

• Quantitative lower limb strength using hand-held myometry.

• Subjective questions about how the different conditions felt and

how they feel their balance was affected



CURRENTLY DATA COLLECTION COMPLETED-

DATA TO BE ANALYSED
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